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This report is preliminary and has not been 
reviewed for conformity with U.S. Geological Survey 

standards and stratigraphic nomenclature



This open-file report contains the complete analyses of all rock, 

stream-sediment, and water samples collected and used by the U.S. Geological 

Survey and the U.S. Bureau of Mines in the preparation of Open-File 

Report 80-1056 (Bush and Lane, 1980). In the tables that follow, Qls 

indicates a landslipped mass of any form or origin, and only the abbreviated 

name of rock units is used (for example, "Shinarump" for the Shinarump 

Conglomerate Member of the Chinle Formation).
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Table 1. Complete analyses by U.S. Geological Survey of all stream sediments, 
Vermilion Cliffs-Paria Canyon Instant Study Area. Silver (0.5), arsenic (200), 
gold (10), bismuth (10), cadmium (20), molybdenum (5), niobium (20), 
antimony (100), tin (10), tungsten (50), zinc (200), and thorium (100) were 
not detected by semiquantitative spectrographic methods at the sensitivity 
limits given in ppm in parenthesis; exceptions: Ag - VPB062S9 0.7 ppm; 
Mo - VPB089S9--7 ppm and VPB096S9--5 ppm; Nb - VPB136S9 30 ppm, VPB286S9  
<20 ppm, and VPB291S9 <20 ppm. (Analytical methods: S - Semiquantitative 
spectrographic analysis, in ppm or in percent where indicated; NA - Neutron 
activation analysis in ppm; INST - Vapor atomic adsorption analysis in ppm); 
[B - Not looked for; G - Greater than indicated level of detection; L - Less 
than indicated value; N - Not detected at value shown]. Analysts: W. L. 
Campbell, M. F. Coughlin, M. S. Erickson, R. T. Hopkins, H. T. Millard, Jr., 
E. L. Hosier, M. N. Schneider, W. R. Stang, and R. B. Vaughn.
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Table 2. Complete analyses by U.S. Geological Survey of rock samples,
Vermilion Cliffs-Paria Canyon Instant Study Area. Gold (10), bismuth (10), 
antimony (100), tin (10), tungsten (50), and thorium (100) were not de 
tected by semiquantitative spectrographic methods at the sensitivity limits 
given in ppm in parentheses. (Analytical methods: S - semiquantitative 
spectrographic analysis, in ppm or in percent where indicated; NA - Neutron 
activation analysis in ppm; INST - Vapor adsorption analysis in ppm; AA - 
Atomic adsorption analysis in ppm; P - Partial digestion; CM - colorimetric 
analysis in ppm); [B - Not looked for; G - Greater than indicated value; 
L - Less than indicated value; N - Not present at indicated level of detec 
tion]. Analysts; B. F. Arbogast, W. L. Campbell, M. F. Coughlin, M. S. 
Erickson, R. T. Hopkins, H. T. Millard, Jr., M. N. Schneider, W. R. Stang, 
R. B. Vaughn, and J. E. Viets.
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Table 3. Complete analyses by U.S. Geological Survey of all water samples, 
Vermilion Cliffs-Paria Canyon Instant Study Area. (Analytical methods; 
AA - Atomic adsorption analysis in ppm; INST - Laser-excited fluorimetric 
analysis in ppm) [L - Less than indicated value]. Analysts: J. B. McHugh, 
D. J. Preston.
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Table 4. Complete analyses by U.S. Bureau of Mines of rock samples,
Vermilion Cliffs-Paria Canyon Instant Study Area. Selected samples were 
analyzed by semiquantitative spectrographic means and nearly all samples 
were analyzed for gold, silver, uranium, copper, rhenium, vanadium, and 
mercury. Analytical methods; Au, Ag by fire assay; UsOg by fluorometry; 
Cu, Rh by atomic adsorption; V by X-ray fluorescence; Hg by vapor analysis 
Analysts; C. Davis, J. De La Rosa, F. Godsey, D. Howard, T. Marion, 
J. Woodyard.
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<.03
2.

<.0005
<.001

<.0008
.01
3.

<.0002 
<.6

<.01 
<.002

.2
.09

<.0001 
<.3

<.007
.0009 
<.7

< . 002
<.0001
<*0006

<»06
<.0004

N> 1 C\si y . 
<.0006

.001
<.02
<.04

,1
<.01

<.0009
.09

<.00.3

11

<.003
>4.

<.03
<.002

.02

.03
.0003
<.04

2.
<.0005
<.001
<.001

.1
4.

<.0005 
<1.

<.01 
<.005

.6
.03

<.0001
<.3 

<.01
.001
<.7 
.009

<,0001
<.0006

<.06
<.0004

>10. 
<.0008

.003
<.02
<.04

.2
.01

<.0009
.1

.006

12

<.002
1.

<.03
<.002

.01

.02
<.0001

<.02
4.

<.0005
<.001

<.0008
.007

3.
<.0002 

<.6
<.01 

<.002
.03
.1

<.0002
<.3 

<*007
.0009
<.7

<«004
<*0001
<»0006

<»06
<»0004

>10.
<»coo8
*0004
<>02
<.04
.08

<»008
<»0009

.08
<.003
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Semiquantitative spectro&raphic analyses 
(in weight percent)

SAMPLE NUMBERS

13 14 15 16 17 18 19 20

AG
AL
AS
AU
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
GA
K
LA
LI
MG
MN
MO
NA
NB
NI
P
PB
PD
PT
SB
SC
SI
SN
SR
TA
TE
TI
V
Y
ZN
ZR

<.002
>4*

<.01
<.002
.009
.05

<.0001
<.03

2.
<.0005
<.001
<»0008

..1
3.

<»0003
<.9

<.01
<.002

.5
.07

<.000i
<.3

<.007
.001
<.7
.01

<.0001
<»0006

<.06
<.0004

>10.
<.0006

.002
<.02
<»04

.2
.02

<.0009
.1

.004

.008
.9

<.009
<.002
<»005

.04
<.0001

.06
.7

<.OOOS
.01

<.001
.09
5.

.002
<.7

<»01
<.002

.4

.2
<.0001

<.3
<.007
.001
<.7
.02

<.0001
<.0007

<.06
<.0004

>10.
<.0007
.0004
<.02
<.04

.1
.04

<.0009
.02
.02

<.002
>3.
<.03
<»002
<.006

.02
<.0001

<.02
1.

<.0005
<.002
<.0008

.4
2.

<.0002
<.6

<»01
<.002

.3
.02

<.0001
<.3

<.007
<.0005

<.7
<.002

<.0001
<»0006

<.06
<»0004

>10.
<.0006
.0006
<.02
<.04
.09

<.01
<.0009

.09
.007

<.002
1.

<.009
<.002
<.007

.03
<.0001

<»02
2.

<.0005
<.003
<.0008

.1
3.

<.0002
<.6

<.01
<.002

.2
.07

<.0001
<.3

<.007
<.0004

<.7
.01

<.0001
<.0006

<.06
<.0004

>10.
<»0006
.0009
<.02
<.04
<.03

<.008
<.0009

.06
.003

<.002
>4.

<.009
<.002
<.005

.2
<.0001

<.02
4.

<.0005
<.001
<»0008

.1
1.

<.0<>02
<.6.

<.01
<.002

1.
.4

<.0001
<.3

<»007
<.0006

<.7
.01

<.0001
<.0006

<.06
<.0004

>10.
<,0006

.008
<.02
<.04

.1
<.009
<.0009

.02
<.003

<.002
>5.

<.02
<»002

.01
.1

<.0001
<.03

3.
<.0005
<.001
<»0008
.0007

3.
<.0002

<1.
<.01

<.002
1.
.1

<»0001
<.8

<»01
.0009

<»7
<.002

<.0001
<.0006

<.06
<.0004

>10.
<»0008

.008
<»02
<.04

.2
<.005
<.0009

.009
<»003

<»002
>4.

<.03
<.002
<.006
.006

<.0001
<.03
<.05

<.0005
<»001

<.0008
2.
4.

<»0002
<.6

<»01
<.002

.1
.003

<»0001
<.3

<.007
<.0006

<.7
<»002

<,0001
<.0006

<.06
<.0004

>10.
<.0006

.002
<.02
<.04

.1
,01

<»0009
.02

.007

<.001
.8

<.01
<.002

.01
.008

<»0001
<.01

.8
<*0005
<»001

<.0008
.08
2.

<.0002
<.6

<.01
<.002

.04

.01
<.0001

<.3
<.007
.001
<.7

<.002
<.0001
<»0006

<.06
<»0004

>10.
<»0008

.002
<»02
<.04
<.06
<.01

<.0009
.02

.006
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Semiquantitative spectrographic analyses 
(in weight percent)

SAMPLE NUMBERS

AO
AL
AS
AU
B
BA
BE
BZ
CA
CD
CO
CR
CU
FE
CA
K
LA
LZ
HG
HN
MO
NA
NB
NZ
P
PB
PD
PT
SB
SC
SZ
SN
SR
TA
TE
TZ
V
Y
ZN
ZR

21

<.002
>3.

<.03
<.002

.02
  01

<*0002
<»02

3.
<*0005
<.001

<.0009
.3
3.

<.0002
<.6

<.01
<.002

  6
.09

<.0001
<.3

<.007
.003
<.7

<.002
X.0001
<.0006

<.06
<.0004

>10»
<.0008

  002
<.02
<»04

  1
<.007
<.0009

.04

.01

22

<.0009
.7

<.009
<.002

. .01
  004

<.0001
<.01

3.
<.0005
<»001

<.0008
.07
2.

<.0002
<.6

<.01
<.002

.04

.02
<.0001

<.3
<.007
.0009
<.7

<.002
<»0001
<.0006

<*06
<.0004

>10*
<»0008

  001
<.02
<*04
<*03

<.006
<.0009

  02
<»003

23

.01
>3.

<»05
<.002
<.006

.02
<.0001

< !
  6

<.0005
  03

<»002
.2
2.

.002
<2.

<.01
<.002

2.
.3

<»0001
<»3

<.007
.01
<.7
.04

<*0001
<.002
<»06

<.0004
>10»

<.001
.001
<»02
<*04

  2
.05

<»0009
.01
.02

27

<.002
>3.
<.02

<»002
<.008

.08
<.0001

<.02
  2

<»0009
<.003

<*0008
  002

2.
<.0002

<*6
<.01

<.004
.2

.01
.007
<»3

<.007
.002
<.7
.01

<.0001
<»0006

<.06
<.0004

>10*
<»0006

  5
<.02
<.04

  09
<.005

<.0009
  2

  003

32

<.004
>5,

<.03
<,002

  02
  05

  0.004
<.04

! 
<»0005

  006
<.002
<»0006

3*
<.0004

<2.
<.0l
>»03

  7
  03

<.0001
<.3

<.02
  003
<.7

<.008
<.0001
<.0006

<*06
<.0004

>10.
<»001

  05
<.02
<.04

  3
<.01

<.0009
  07

  004

34

<.0008
>4.

<.009
<.002

  01
  006

<.0001
<*02

.3
<.0005
<»001

<»0008
<»0006

2*
<*0002

<»8
<.01

<»002
.4

.01
<»0001

<.3
<.007

<.0007
<»7

<»002
<»000i
<»0006

<»06
<*0004

>10.
<»0006

  003
<.02
<*04

  1
<.01

<.0009
  03

  004

39

<.002
>5.
.03

<.002
.01
.01

.0003
<.03

.5
<.0005
<.001
<»001
<*0006

3.
<»0002

<2.
<*01

  01
  6

  01
.005
<»3

<*01
  002
<»7

<*005
<»0001
<.0006

<.06
<»0004

>10.
<*0006

.008
<.02
<*04

  2
<»008
<.0009

  05
<.003

41

<.004
>5.
.07

<.002
.02
.02

.0005
<.06

.3
<*001
<.001

<.0008
.001

3.
<.0003

3.
<.01
.02
. .8
.02

<*0001
<»3

<.01
.004
<.7

  009
<*0001
<.0006

<.06
<.0004

>10»
<*002

  002
<»02
<*04

  3
<.009

<.0009
  3

<»003
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Semiquantitative spectrographic analyses 
(in weight percent)

SAMPLE NUMBERS

AO
AL
AS
AU
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
GA
K
LA
LI
MO
MN
MO
NA
NB
NI
P
PB
PD
PT
SB
SC
SI
SN
SR
TA
TE
TI
M
Y
ZN
ZR

42

<.001
>4»

<.03
<.002

.01

.03
<.0002

<.03
.6

<.0005
<.001

<.0008
<»0006

2.
<»0002

<2.
<»01

<.005
.5

.01
<.0002

<.3
<.007
.002
<.7

<.005
<«0001
<.0006

<.06
<.0004

>10.
<.0007

.01
<.02
<.04

.2
<.005

<»0009
.02

<.003

44

<.003
>4.
.05

<.002
.02
.02

<.0003
<.03

.4
<.0005
<.001

<.0008
<.0006

2.
<.0002

<1.
<.01
.009

.3
.007

.1
<.3

<.009
.001
<.7
.02

<.0001
<.0006

<.06
<»0004

>10.
<.0009

.05
<.02
<.05

.2
<.01

<.0009
.04

.007

46

<.002
>4.
.05

<.002
.01
.01

<.0003
<.02

.3
<.002
<.002

<.0008
.0008

2.
<.0002

<»7
<.01
.007

.2
.01
.05
<.3

<.007
.002
<.7
.04

<.0001
<.0006

<.06
<»0004

>10.
<.0006

.009
<.02
<.05

.2
<»007

<.0009
.2

<»003

66

<.004
>5.

<.02
<.002

.01
.2

<»0001
<.04

2.
<»0005
<.001
<.0008
<.0006

3.
<.0002

3.
<.01

<.002
2.
.07

<.0001
1.

<.01
.001
<.7

<.002
<.0001
<.0006

<»06
<.0004

>10*
<.001
.006
<.02
<.04

.3
<.008

<.0009
.009

<.003

67

<.002
>4.

<.01
<.002

.01

.02
<.0001

<.02
3.

<.0005
<»001

<»0008
<»0006

1.
<.0002

2.
<.01

<.002
1.
.04

<.0001
<.3

<»007
<.0007

<»7
<.002

<.0001
<»0006

<.06
<.0004

>10.
<.0007
.0004
<.02
<.04

.1
<.005

<.0009
.001

<.003

68

<*001
>5.

<.009
<.002
<.006

.01
<.0001

<.02
<.05

<»0005
<.001

<»0008
<.0006

4.
<.0002

<1.
<.01
.009

,7
.006

<.0001
<.3

<.007
<.0004

<.7
<.002

<.0001
<»0006

<.06
<»0004

>10.
<.0006
.0008
<.02
<.04

.2
<.009

<.0009
.002
.01

69

<.002
>5.

<.009
<.002
<.007

.01
<.0001

<.03
.9

<.0005
<.001

<.0008
<.0006

3.
<.0002

<2.
<.01

<.004
.9

.08
<.0001

<.3
<.007

<»0006
<.7

<.002
<.0001
<.0006

<»06
<.0004

>10.
<.0006

»005
<»02
<.04

.2
<.009
<.0009

.002
.01
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Chemical analyses, by nonspectrographic methods

[NA is not analyzed, ND is not detected.

Report 
Sample No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Au 
oz/ton

ND
ND
ND
NA
NA
NA
NA
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NA
NA
NA
ND
NA
NA
NA
NA
ND
NA
ND
NA
NA
NA
NA
ND
NA
ND
ND
NA
ND
NA

Ag 
oz/ton

0.1
ND
0.2

NA
NA
NA
NA
ND
0.1

ND
0.2
0.2
0.1

ND
0.1
0.1
0.2

ND
ND
0.2

ND
ND
0.1

NA
NA
NA
0.2

NA
NA
NA
NA
0.1

NA
ND
NA
NA
NA
NA
0.1

NA
0.1
0.1

NA
0.1

NA

U308 
percent

.031

.011

.110

.128

.091

.149

.009

.071
ND

.024

.057

.008

.082

.013

.028

.041

.337

.026

.018
ND

.019

.135

.085

.011

.014

.028

.144

.054

.024

.023

.014

.125

.021

.016

.028

.002

.014

.004

.032

.023

.216

.059

.007

.069

.013

Cu 
percent

NA
NA
1.95

NA
NA
NA
NA
1.75
.325
.024
.124

91 ppm
.130
.282
.75
.099

NA
NA
1.98
.065
.425
.053
.425

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Re 
ppm

NA
NA
NA
NA
NA
NA
NA

<2
NA
NA
NA
NA

<2
NA
NA

<2
<2
NA

<2
NA
NA
NA
NA
NA
2

26
20
6

<2
NA

<2
NA
NA
NA

<2
NA
NA
NA

<2
NA

<2
<2
NA
NA

<2

Hg 
ppm

<2
<2
<2
NA
NA
NA
NA

<2
<2
<2
<2
<2
<2
<2
<2
<2
5.6

<2
<2
<2
<2
<2
<2
NA
NA
NA

<2
NA
NA
NA
NA

<2
NA

<2
NA
NA
NA
NA

<2
NA

<2
<2
NTA

<2
NA

V 
percent

0.010
.009
.005

NA
NA
NA
NA

.004

.007

.004

.010

.002

.008

.004

.007

.003

.014

.007

.007

.004

.006

.004

.008
<.003
.009

<.003
.008
.008
.006

<.003
<.003
.012

<.003
.011
.007

<.003
.006
.004
.011

<.003
.010
.009
.007
.011

<.003
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Chemical analyses, by nonspectrvogra>phic methods, continued

Report 
Sample No.

46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

Au 
oz/ton

ND
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
ND
ND
ND
ND
NA
NA
NA
NA
NA
NA
NA
NA
NA

Ag 
oz/ton

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.1

ND
ND
0.2

ND
ND
ND
ND
ND
ND
ND
ND
ND

U308 
percent

.082

.046

.001

.002
ND

.004

.003

.002
ND

.008
ND

.015

.003

.006

.006

.005
ND

.004

.002
ND

.020

.015

.008

.006

.006

.689 -

.185

.005

.006

.030

.018

.002

.033

Cu 
percent

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

.35
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
36 ppm

.092

.45

.35

.033

.013
NA
NA
NA
NA

Re
ppm

NA
18
<2
<2
NA
NA
NA
NA
NA

<2
NA
NA

<2
NA
NA
NA
NA
NA

<2
<2
NA
NA

<2
<2
NA
NA
NA
NA
NA
NA
NA
NA
NA

Hg 
ppm

<2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<2
<2
<2
<2
NA
NA
NA
NA
NA
NA
NA
NA
NA

V | 
percent 1

.006
<.003
<.003
<.003 I
<.003
<.003
<.003
<.003
<.003
.004

<.003
.004

<.003
<.006
<.003
.004

<.003
<.003
<.003
<.003
.009
.007
.011

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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